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Insect pests are major constraint to cowpea production in northern Nigeria
causing yield losses up to 70%. Several cowpea varieties have been developed and
delivered to farmers by IITA over the past four decades. These varieties have
varying degrees of resistance to insect pest attacks. A ﬁeld study was established
in northern Nigeria to determine the response to insecticide spraying of old
cowpea varieties developed in the late 1970s and new varieties developed in the
2000s in order to determine whether new varieties have lesser requirement for
spraying with insecticides than the old ones. The result revealed that the new
cowpea varieties developed in the 2000s require more spraying than the old
varieties developed in the 1970s. Infestations by the insect pests, maruca (Maruca
virata Fabricius) and ﬂower thrips (Megalurothrips sjostedti Trybom) were
signiﬁcantly less at zero and 1 spray for old varieties than for the new varieties.
Old varieties also produced signiﬁcant higher grain yield at zero and 1 spray
compared with new varieties. Newer varieties require more spray to maximise
yield gain.
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Introduction
Cowpea [Vigna unguiculata (L.) Walp.] is one of the most important food and forage
legumes in the semi-arid tropics and a valuable and dependable commodity crop for
farmers and grain traders (Singh 2005; Timko and Roberts 2007). It is grown mostly
by poor farmers in developing countries, with 80% of production occurring in the
dry savannas of tropical West Africa (Singh 2005). Cowpea is well adapted to the
semi-arid tropics due to its ability to tolerate drought. As a leguminous crop, cowpea
improves soil fertility through its ability to ﬁx atmospheric nitrogen (Sanginga et al.
2003). Due to all these characteristics, cowpea is an important component of the
cropping systems of the dry savannas of sub-Saharan Africa (Carsky et al. 2001).
According to FAO statistics, cowpea is grown on an estimated worldwide area of 14
million ha. Some 8 million ha of cowpea are grown in West and Central Africa,
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especially in Nigeria, Niger, Burkina Faso, Mali, Senegal and Cameroon. In Nigeria,
the production trend of cowpea shows a signiﬁcant improvement with an increase of
some 440% in area planted and an increase of some 410% in yield over the period
1961–1995 (Ortiz 1998). According to Singh et al. (2003), Nigeria produces about 2
million tons of cowpea on 5 million ha of land. The production trend would have
moved upwards with the availability of improved varieties and crop management
practices exhibiting better advantages over the current ones.
Over the years, a great deal of progress has been made by IITA in breeding a
range of high-yielding cowpea varieties with combined resistance to major diseases,
insect pests, and parasitic weeds and drought tolerance. Previously, from 1970 to
1988, cowpea research at the IITA concentrated primarily on developing and
distributing grain type cowpea varieties, which have been tested and released in
many countries (Singh et al. 1997). Considering the importance of cowpea grain and
fodder in West Africa, IITA began a systematic breeding programme in 1989 to
develop dual-purpose cowpea varieties (Singh et al. 2003). This programme
combined breeding for high yield potential for grain as well as fodder with
resistance to major biotic and abiotic stresses. Through this eﬀort, a signiﬁcant
progress has been made in breeding high-yielding dual-purpose cowpea varieties for
the Nigerian Sudan Savannas. Kamara et al. (2011) reported that the average rate of
increase in grain yield of cowpea has been 28 kg ha71 per year over the past three
decades, which corresponds to a genetic gain of 3.6%. Similarly, fodder yield ranged
from 1363 kg ha71 for a variety released in 1976 (TVX1836-0131) to 3346 kg ha71
for IT98K-476-8 released in 1998 corresponding to a genetic gain of 1.96%.
Despite the potential for further yield increases, cowpea production faces
numerous problems including insect pests attack, Striga gesnerioides parasitism,
diseases and drought. Insect pests attack is a major constraint to production (Singh
et al. 1990). Severity of each of these stresses can vary and sometimes lead to total
yield loss. Yield losses up to 70%, from insect pests alone, have been reported
(Rusoke and Rubaihayo 1994). In some areas, the losses caused by insect pests
account for a reduction in grain yield as much as 80% (ICIPE 1980). Cowpea
growers in northern Nigeria are at risk of losing the entire crop to insect pests in
most growing seasons. The most damaging of all insect pests are those that attack
during the ﬂowering and podding stages (Jackai et al. 1985). Worldwide, insect pests,
especially Aphis craccivora Koch, Megalurothrips sjostedti Trybom and Maruca
virata Fabricius, and a complex of pod-feeding bugs cause the greatest yield
reductions (Alghali 1992a; Omongo et al. 1997). In a recent study, Kamara et al.
(2007) reported that ﬂower thrips, the legume pod borer (Maruca) and a range of
pod-feeding bugs were the major insect pests of cowpea in the dry savannas of
Northeast Nigeria. Maruca larvae damage ﬂower buds, ﬂowers, green pods and
seeds (Singh and Jackai 1985). Thrips start to attack at ﬂower bud initiation, causing
ﬂower bud abortion (Akingbohungbe 1982). Adults and nymphs of pod bugs remove
sap from green pods, causing abnormal pod and seed formation (Singh and Jackai
1985).
Despite signiﬁcant genetic gain recorded (Kamara et al. 2011), much progress has
not been reported for the resistance of cowpea to insect pests (Oghiakhe et al. 1995).
Although earlier breeding emphasis have been on breeding for grain type of cowpea
that has some resistance or tolerance to insect pests (Singh and Jackai 1985), target
breeding for insect pests resistance has not been very successful. The application of
insecticides is the most widely known form of pest control method in cowpea
2 A.Y. Kamara et al.
(Matteson 1982). According to Jackai et al. (1985), it is not feasible to grow cowpea
commercially without the use of insecticides. Farmers could improve the yield of
cowpea by 10-fold if insecticides are correctly used (Singh and Jackai 1985). Previous
studies have shown that the application of insecticides once at ﬂowering increased
grain yield by 75% and the application at both the ﬂowering and podding stages
signiﬁcantly reduced insect pest population and increased grain yield by 126% in the
Nigerian Savannas (Kamara et al. 2007). In Kenya, Kyamanywa (1996) got a 15-fold
increase in cowpea grain yield after the application of insecticide. However, in some
countries, abuse of the use of insecticides chemical has been reported. For example,
farmers in northern Nigeria have over-relied on the use of insecticides which has
resulted into the indiscriminate use of insecticides (Kamara et al. 2007). In addition
to the high cost, such indiscriminate use would have harmful eﬀects on human health
and the environment.
To reduce the heavy dependence on insecticides in cowpea grain production, the
International Institute of Tropical Agriculture (IITA), Ibadan, Nigeria, and its
research partners in the West African sub-region initiated a research programme in
the late 1970s to develop high-yielding cultivars with resistance to various ﬁeld insect
pests of the crop (Amatobi 1995). According to Singh and Jackai (1985), the most
realistic approach to insect pest management in cowpea is to combine insecticide
spraying with the cultivation of insect-resistant varieties. Oghiakhe et al. (1995) found
eight cultivars of cowpea to be resistant to the legume pod borer (Maruca virata
Fabricius), but exposure of the cultivars to the entire pest complex without protection
from insecticides gave zero yields. In the early 1990s, breeding focus shifted to
developing dual-purpose cowpea varieties that can produce high grain and fodder
yield (Singh et al.1990; Kamara et al. 2011), which resulted into a signiﬁcant genetic
gain for both determinate and semi-determinate cowpea (Kamara et al. 2011). There
is, however, no documented information on the performance of the high-yielding new
varieties when compared with the old varieties when subjected to diﬀerent insecticide
spraying regimes. The objective of present work was to determine the response to
insecticide spraying of old cowpea varieties developed in the late 1970s and new
varieties developed in the 2000s as well as to determine whether the new varieties have
lesser requirement for spraying with insecticides than the old ones.
Materials and methods
Experimental site
The ﬁeld experiments were conducted under rain-fed conditions in 2010 and 2011 at
the research farm of the International Institute of Tropical Agriculture (IITA),
Minjibir (lat 128 080N, long 088 320E, elevation 500 m asl) in the Sudan savanna (SS)
of Nigeria. The location has an average annual rainfall of 690 mm and a growing
period of about 120 days; soils are classiﬁed as typic Utipsamments and are loamy
sands (Craufurd 2000). The soil at the time of experimentation had organic matter
content of 3.1 g kg71, N 0.18 g kg71, P 4.1 mg kg71, K 0.26 Cmol kg71 and pH of
5.5.
Mean monthly maximum and minimum temperatures for 2010 and 2011 are
presented in Table 2. Average minimum (21.38C in 2010 and 21.28C in 2011) and
maximum (34.88C in 2010 and 34.98C in 2011) temperatures were not diﬀerent for
both years. The average temperatures were optimal for cowpea growth. Rainfall
distribution diﬀered between the two years. Total rainfall was 16% higher in 2010
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than in 2011. Total rainfall of 999.2 mm in 2010 was more evenly distributed during
crop growth than the 856.7 mm recorded in 2011. In previous years, prior to the time
trial was established, the plot was under cowpea cultivation.
Cowpea varieties, insecticide treatments and experimental design
Four cowpea varieties (two old varieties and two new ones) and four insecticide spray
regimes were compared in a split-plot factorial experiment laid out in randomised
complete block design with three replications. The old varieties were VITA 5 and
TVX1836-013J developed in the 1970s and the new ones were IT03K-316-1 and
IT04K-321-2 developed in the 2000s. The insecticide spray regimes employed were:
(1) no spraying (zero spray), (2) spraying once at the onset of ﬂowering (1 spray), (3)
spraying once at the onset of ﬂowering and once at podding (2 sprays) and (4)
spraying at the onset of ﬂowering, at 50% ﬂowering and at podding (3 sprays). The
main plot consisted of spray regimes. Cowpea varieties were assigned to the subplot.
Each subplot consisted of four, 5-m-long rows and 0.75 m apart. The main plots were
separated by 2-m alleys. Hung along these alleys during spraying were polythene
sheets to protect plots that were not sprayed from insecticide drift.
Cultural practices
The trial ﬁeld was disc-harrowed and ridged. Three seeds of the cowpea varieties
were planted at an intra-row spacing of 0.20 m and thinned to two plants per stand
two weeks after planting (WAP). At planting, 15 kg/ha each of N, P and K in the
form of NPK 15:15:15 and 50 kg/ha of P2O5 in the form of SSP were applied. At
planting, a mixture of pendilin (500 g/l pendimethalin manufactured by Meghmani
Industries Limited, India) and paraquat (1:1-dimethyl-4, 4-bipyridinum dichloride)
at a rate of 1 L/ha was applied using a knapsack sprayer. This was followed by hoe-
weeding just before ﬂowering. Insecticides, karate (50 g/l lambda-cyhalothrin
manufactured by Syngenta Crop protection AG, Switzerland) mixed with Nugor
(40% w/v dimethoate manufactured by United Phosphorus Limited, India) at a rate
of 1 L/ha was sprayed and delivered with a knapsack sprayer during each time of
spraying to control insect pests.
Measurements
The two middle rows were used for data collection and sampling insects in each plot.
Number of plants per net plot was determined at the onset of ﬂowering. Ten days
after the insecticide application in each spray treatment, 20 ﬂowers were picked from
each plot during the morning and were placed in vials containing 30% ethanol and
brought to the lab at IITA to determine the number of ﬂower thrips and maruca.
The ﬂowers were dissected; maruca larvae and thrips nymphs and adults were
identiﬁed and counted. At pod maturity, a quadrat measuring 1 6 1 m2 was used to
harvest a sub-sample from a portion of the two middle rows. The pods were sun-
dried and threshed to determine the number of seeds in the subsample expressed as
seeds per m2. Plants in the remaining net plots were counted and pods were harvested
and sun-dried to a constant weight. Fodder from the remainder net plot were rolled
up together and left on the plot to sun-dry to a constant weight. The weight of the
dry fodder was added up to that of the sub-sample oven-dried leaf and stem to
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obtain fodder per net plot. This was calculated as fodder yield in kg ha71. Similarly,
the weight of the grain in the sub-sample and the remainder in the net plot were
added up to obtain grain yield per net plot. Percentage moisture content of grains
was determined using Farmex MT-16 grain moisture tester. Grain yield was adjusted
to 14% moisture and converted grain per hectare.
Statistical analyses
All data collected were subjected to statistical analysis of variance (ANOVA) using
the PROC Mixed procedure of SAS (SAS 2011). Block was treated as a random
eﬀect, while spray regimes and cowpea varieties were treated as ﬁxed eﬀects in
determining the expected mean square and appropriate F-test in the ANOVA.
Variability of means is presented as standard error of the diﬀerence between means
(SED) at 5% level of signiﬁcance.
Results
Maruca
Year and spray regime signiﬁcantly inﬂuenced maruca infestation of the cowpea
plants. Varietal eﬀect was, however, not signiﬁcant. The eﬀects of year 6 variety
and spray 6 variety interactions were signiﬁcant (Table 1), suggesting that varietal
performance varied with year and spray. There was a signiﬁcant reduction in maruca
infestation with increase in the number of insecticide sprays (Table 2). However,
there was no signiﬁcant diﬀerence between 2 sprays and 3 sprays. The variety Vita 5,
an old variety released in the late 1970s, had the lowest mean number of maruca
infestation in the ﬂowers (4.88/20 ﬂower) count, while IT04K-321-2, a new variety
released in the 2000, had the highest (7.5/20 ﬂower) mean count for maruca. At zero
spray, TVX1836-013J had the lowest number of maruca in the ﬂowers (7.33/20
ﬂower) than the other varieties. The number of maruca did not signiﬁcantly diﬀer
between 1 and 2 sprays for this variety. There was a signiﬁcant reduction of maruca
infestation in VITA 5 at all spray regimes. Maruca infestation did not, however,
signiﬁcantly diﬀer between 1 and 2 sprays for the variety (Table 2). At zero and 1
spray, the old varieties recorded the lowest levels of maruca population per 20
ﬂowers than the new varieties. As the spraying regime increased from two to three,
there was no consistent trend among the varieties. However, there was a signiﬁcant
Table 1. F probability of ANOVA of selected characteristics of the response of new and old
















Year 0.2027 50.0001 50.0001 0.0001 0.0006
Spray 50.0001 0.0038 50.0001 0.0003 50.0001
Year 6 spray 0.0014 0.8307 50.0001 0.2675 0.0020
Variety 50.0001 50.0001 0.1349 0.0754 0.0068
Year 6 variety 0.0001 0.2733 0.1349 0.0031 0.0664
Spray 6 variety 50.0001 0.7307 0.0754 0.0509 0.0096
Year 6 spray 6 variety 0.0968 0.2266 0.2581 0.4090 0.3141
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reduction in population levels of maruca in VITA 5 (old variety). Average across
insecticide application schedules, the lowest population of maruca was recorded
among the old varieties than the new varieties
Thrips
Year and spray signiﬁcantly inﬂuenced thrips number per 20 ﬂowers. Spray 6 year
interaction was signiﬁcant suggesting that the diﬀerences between spray regimes
varied with year. However, there was no signiﬁcant interaction between spray and
variety suggesting that the variety responded similarly to diﬀerent spraying regime.
The population levels of thrips were generally higher in the unsprayed treatment
especially among the old varieties compared with the new varieties. In relation to the
unsprayed treatment, one application of insecticides signiﬁcantly reduced thrips
number per 20 ﬂowers in all the varieties (Table 3). When insecticide application was
increased to 2 and 3 sprays, there was no signiﬁcant diﬀerence among the varieties.
Average across spraying regimes, the new varieties recorded less number of thrips
counts than the old varieties.
Seed number per m2
The three-way interaction eﬀect of year 6 spray 6 variety was not signiﬁcant for
number of seeds per m2. Similarly, there was no signiﬁcant year 6 variety
Table 2. Eﬀect of variety and insecticide sprays on maruca infestation (number\20 ﬂowers)
of old and new varieties of cowpea.
Variety No spray One spray Two sprays Three sprays Mean
IT03K-316-1 10.67 8.50 6.00 3.67 7.21
IT04K-321-2 11.83 9.33 4.17 4.67 7.50
TVX1836-013J 7.33 5.50 6.50 7.33 6.67
VITA 5 10.33 4.33 2.83 2.00 4.88
Mean 10.04 6.92 4.88 4.42
SED spray (S) 0.83
SED variety (V) 0.83
SED S 6 V 1.66
Table 3. Eﬀect of variety and insecticide sprays on number of thrips per 20 ﬂowers of old and
new varieties of cowpea.
Variety Zero spray One spray Two sprays Three sprays Mean
IT03K-316-1 8.83 6.00 1.50 1.67 4.50
IT04K-321-2 11.33 5.00 2.50 2.33 5.29
TVX 1836-013J 19.00 7.83 1.00 1.33 7.29
VITA 5 13.83 10.50 2.00 0.33 6.67
Mean 13.25 7.33 1.75 1.42
SED spray (S) 1.26
SED variety (V) 1.27
SED S 6 V 2.54
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interaction (Table 4). Signiﬁcant interactions were observed between year and spray
regime, and spray regime and variety. Year and spray signiﬁcantly inﬂuenced
number of seed per m2. Seed number per m2 increased with an increase in insecticides
spray. At zero and 1 spray, the old varieties recorded the highest number of seed per
m2 than the new varieties. There was no signiﬁcant diﬀerence in the number of seed
per m2 between 2 sprays and 3 sprays (Table 3). At 2 sprays, IT0K-321-2 had the
highest number of seed per m2 while at 3 sprays TVX 1836-013J recorded the highest
number of seed per m2. However, average across spraying regimes, the old varieties
recorded the highest number of seed per m2 compared with the new varieties.
Grain yield
Grain yield was signiﬁcantly aﬀected by spray and variety. The eﬀects of
spray 6 year and spray 6 variety interactions were signiﬁcant suggesting that the
diﬀerences between the spray regimes changed with year and variety (Table 1).
Spraying with insecticides signiﬁcantly increased grain yield (Table 5). Spraying once
increased grain yield by 151%, twice by 373% and thrice by 489%. With zero spray,
grain yield diﬀerences between old and new varieties were not consistent. The new
variety IT04K-321-2 produced the least grain yield. When sprayed once at onset of
ﬂowering, the new varieties IT03K-316-1 and IT04K-321-2 produced grain yields
that were signiﬁcantly lower than the older varieties, TVX 1836-013J and VITA 5.
When sprayed twice (once each at onset of ﬂowering and podding stages) or thrice
(once each at onset of ﬂowering, full bloom and podding stages), yield increased for
Table 4. Eﬀect of variety and insecticide sprays on number of seed per m2 of old and new
varieties of cowpea.
Variety No spray One spray Two sprays Three sprays Mean
IT03K-316-1 353.0 356.2 694.6 973.2 594.3
IT04K-321-2 116.1 335.2 1216.1 1185.3 713.2
TVX1836-013J 624.0 885.2 846.7 1255.1 902.8
VITA 5 498.0 703.1 1074.0 951.2 806.6
Mean 397.8 569.9 957.83 1091.22
SED spray (S) 88.42
SED variety (V) 86.31
SED S 6 V 176.84
Table 5. Eﬀect of variety and insecticide sprays on grain yield.
Variety Zero spray One spray Two sprays Three sprays Mean
IT03K-316-1 210.2 326.5 722.9 962.2 555.5
IT04K-321-2 55.4 397.6 1408.0 1720.8 892.5
TVX 1836-013J 338.5 667.6 728.3 1036.5 692.7
VITA 5 172.8 561.2 821.1 857.3 603.1
Mean 194.2 488.2 920.1 1144.2
SED spray (S) 52.5
SED variety (V) 52.4
SED S 6 V 104.9
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all cultivars with IT04K-321-2 producing yield that was signiﬁcantly higher than the
other varieties.
Fodder yield
Year, spray and variety signiﬁcantly inﬂuenced fodder yield. Interactive eﬀects
among year, spray and variety were, however, not signiﬁcant (Table 1). There was a
decline in fodder yield with increase in the number of spraying with insecticides
(Table 6). Spraying once reduced fodder yield by 16%, spraying twice reduced by
32% and spraying thrice reduced by 24%. At all spray regimes, fodder yield of the
new varieties IT03K-316-1 and IT04K-321-2 were signiﬁcantly higher than the older
varieties. TVX 1836-013J produced the least fodder yield at all spray regimes.
Discussion
This study examined the response of old cowpea varieties developed in the late 1970s
and new varieties developed in the 2000s to insecticide spray regime in Sudan
savanna. This information is relevant in order to determine whether varietal
development was associated with the improvement in resistance to two important
insect pests of cowpea. The results showed that spraying regime had a signiﬁcant
eﬀect on both old and new varieties. Maruca and thrips infestation levels varied
signiﬁcantly across spraying regimes. Infestation by maruca and thrips was reduced
by spraying twice or thrice suggesting that to control maruca and thrips, it would
require more than one spray at the onset of ﬂowering. This corroborates ﬁndings of
Kamara et al. (2007, 2010) and Alghali (1992b) who reported a signiﬁcant reduction
in maruca and thrips infestation with increase in spraying regimes in the West
African dry savannas. Diﬀerences in years observed in this trial means that
environmental eﬀects could inﬂuence infestation of maruca and thrips in cowpea.
The eﬀect of spraying regimes in the present study was, however, dependent on the
variety with a strong inﬂuence on the year of release. Old varieties had lower number
of maruca than the newer ones particularly at zero or no spray. On the other hand,
newer varieties had signiﬁcantly lower number of thrips than the older ones. This
may be due to the fact that the cowpea breeding programme at IITA laid much
emphasis on screening cowpea varieties for resistance to maruca. Research
programmes were directed at reducing maruca damage through breeding for
resistance in order to reduce the application of insecticides which were deemed
harmful to the environment (Jackai and Adalla 1997). Hence, varieties were selected
Table 6. Eﬀect of variety and insecticide sprays on fodder yield (kg/ha).
Variety Zero spray One spray Two sprays Three sprays Mean
IT03K-316-1 3824.54 3232.31 2428.41 3476.67 3240.48
IT04K-321-2 4715.91 4920.14 3616.70 3863.77 4279.13
TVX 1836-013J 3074.54 2457.70 1787.15 2180.11 2374.88
VITA 5 3820.67 2282.96 2577.92 2247.01 2732.14
Mean 3858.92 3223.28 2602.54 2941.89
SED spray (S) 339.11
SED variety (V) 338.12
SED S 6 V 678.23
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without much application of insecticides. Most of the varieties developed during that
period were the grain types that produced less fodder (Singh 1987). In the late 1980s,
attention shifted to breeding dual-purpose cowpea for food and fodder when it was
realised that one cannot have a cowpea variety that is completely resistant to
maruca. The results show that although the older varieties had less maruca than
newer ones, grain yield was still over 70% lower when no insecticide was applied
compared with 2 or 3 sprays. Number of thrips was higher in the old varieties than
the new ones suggesting that there was some improvement in the resistance of
cowpea varieties to thrips as the grain yield was improved. However, the number of
thrips on these new varieties was still higher when no insecticide was applied.
The two old varieties showed low levels of maruca infestation and signiﬁcantly
higher number of seed per m2 at zero and 1 spray. Higher infestation by thrips and
maruca usually increases ﬂower abortion thereby reducing the number of pods per
plant. Therefore, the increased number of seeds per m2 could have resulted from
reduced level of maruca infestation on the two varieties. Seed number per unit area is
an important indicator of grain yield attribute of cowpea and is highly correlated
with cowpea grain yield (Ajeigbe 2003). These traits showed a signiﬁcant response to
insecticide sprays. Signiﬁcantly higher number of seed per m2 was recorded for the
old varieties (TVX 1836-013J and VITA 5) developed in the mid-1970s compared
with new varieties developed in the 2000s when no insecticide was applied or when
insecticide was applied only once at the onset of ﬂowering. Even at 2 sprays, VITA 5
produced higher number of grains per m2 than one of the new varieties, IT03K-316-
1. Higher number of seeds per m2 was, however, recorded for the new varieties when
insecticides were sprayed three times conﬁrming the superiority of the new varieties
at higher number of sprays. This ﬁndings support earlier study which indicated that
it is impossible to produce cowpea commercially without insecticide protection of the
crop from insect pest particularly maruca pod borers, thrips and pod sucking bugs
(Jackai et al. 1985). This is particularly true for the new varieties. For some of the
varieties, there was no signiﬁcant diﬀerence between 2 and 3 sprays, which indicates
that two strategic insecticide sprays may be enough to control maruca and thrips
during the crop life cycle. This supports recommendation by several researchers
(Asante et al. 2001; Ajeigbe and Singh 2006; Kamara et al. 2010) who recommended
two strategic insecticide sprays at ﬂowering and podding stages for the integrated
pest control in cowpea. While the old varieties performed better than the new
varieties under the zero and 1 spray, the new varieties responded better to higher
number of sprays suggesting that to grow the new dual-purpose varieties
successfully, there is need to spray at least two times with insecticides.
To obtain higher yield potential of the new varieties, there is a need for adequate
protection which was reﬂected in higher grain yields obtained by the new varieties at
2 and 3 insecticide sprays treatments. For example, 2 sprays had a signiﬁcant yield
advantage of 179% over 1 spray and 333% yield increase at 3 sprays for the new
variety (IT04K-321-2). The yield advantage of new variety over old variety was 36%
at 2 sprays and 51% at 3 sprays. This suggests that spraying the new varieties three
times will give more yield than the old varieties. In the present study, spraying
cowpea with insecticides considerably increased grain yield in most of the varieties.
However, yield produced by VITA 5, after spraying three times did not diﬀer
signiﬁcantly from yield produced after spraying twice. This suggests that a third
spray may not be necessary for this variety. Fodder yield generally declined with
increase in insecticide spray regimes for all the cowpea varieties. This is because
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insect damage to ﬂowers and pods was higher at zero or 1 spray regimes which mean
reduction in sink for the translocation of photosynthates to the pods. With few pods,
very little photosynthates are translocated from the leaves. The older varieties
produced lower fodder yield than the newer varieties. This is because the new
varieties were developed for grain type and fodder (dual purpose), while the old
varieties were grain type and early maturing (determinate growth habit).
For small-scale famers who have limited resources, recommending 3 sprays may
be expensive because it requires additional cost to purchase chemical insecticide.
Farmers with limited resources may attempt to conserve the yield potential of old
varieties with resistance to insect pest that require minimum spray and produced
appreciable yield. Continued genetic improvement on this trait through indirect
selection for yield components like seed number per m2 is expected to reduce the
production cost, contribute to the conservation of natural resources and lessen
adverse impacts from chemicals on human health, environment and water streams.
Conclusion
The study revealed that spraying insecticides on cowpea three times would result in
higher yield advantage for new varieties developed in 2000s than those varieties
developed in the mid-1970s. The old varieties performed better than the new varieties
under the zero and 1 spray. Varieties developed in the mid-1970s had consistent
levels of resistance to maruca, higher seed number per m2 under zero and 1 spray.
This is because breeding strategy in the 1970s emphasised selection for grain type
and insect resistance under low insecticide protection while the new varieties were
selected for grain type and higher fodder yields under maximum insecticide
protection. The new varieties respond better to higher sprays and produced higher
grain yield than old varieties. For those farmers who either cannot aﬀord chemical
insecticide or do not have access to spraying materials, we recommend planting old
varieties that were developed in the mid-1970s. There is great potential to select these
materials as parental lines that may provide an untapped source of resistance genes
that can be incorporated into cowpea varieties with desirable agronomic and end-
user quality traits. They can also be used for broadening and diversifying the genetic
base of resistant germplasm to develop suitable cowpea varieties with resistance to
maruca adaptable to diﬀerent production farming systems.
References
Ajeigbe HA. 2003. Eﬀect of planting pattern, crop variety and insecticide on the productivity
of cowpea-cereal systems in the savannas of West Africa [PhD Thesis]. Bauchi (Nigeria):
Abubakar Tafawa Balewa University.
Ajeigbe HA, Singh BB. 2006. Integrated pest management in cowpea: eﬀect of time and
frequency of insecticide application on productivity. Crop Protect. 25(9):920–925.
Akingbohungbe AE. 1982. Seasonal variation in cowpea crop performance at Ile-Ife, Nigeria,
and relationship to insect damage. Insect Sci Appl. 3:287–296.
Alghali AM. 1992a. On-farm evaluation of control strategies for insect pests in cowpea with
emphasis on ﬂower thrips, Megalurothrips sjostedti Trybom (Thysanoptera:Thripidae).
Trop Pest Manage. 38:420–424.
Alghali AM. 1992b. Insecticide application schedules to reduce grain yield losses caused by
insect pests of cowpea in Nigeria. Insect Sci Appl. 13:725–730.
Amatobi CI. 1995. Insecticide application for economic production of cowpea grains in the
northern Sudan savanna of Nigeria. Int J Pest Manage 41(1):14–18.
10 A.Y. Kamara et al.
Asante SK, Tamo M, Jackai, LEN. 2001. Integrated management of cowpea insect pests using
elite cultivars, date of planting and minimum insecticide application. African Crop Sci J.
9(4):655–665.
Carsky RJ, Singh BB, Oyewole B. 2001.Contribution of early season cowpea to late season
maize in the savanna zone of West Africa. Biol Agric Hortic. 18:303–315.
Craufurd PQ. 2000. Eﬀect of plant density on the yield of sorghum-cowpea and pearl millet-
cowpea intercrops in northern Nigeria. Exp Agric. 36(3):379–395.
ICIPE (International Centre of Insect Physiology and Ecology). 1980. Annual Report for
1979. Nairobi (Kenya): ICIPE. p. 131.
Jackai LEN, Adalla CB. 1997. Pest management practices in cowpea: a review. In Singh BB,
Mohan Raj, Dashiell KE, Jackai LEN, editors. Advances in cowpea research. Copubli-
cation of International Institute of Tropical Agriculture (IITA) and Japan Inter-
national Research Centre for Agricultural Sciences (JIRCAS). Ibadan (Nigeria): IITA. p.
240–258.
Jackai LEN, Singh SR, Raheja AK, Wiedijik F. 1985. Recent trends in the control of cowpea
pests in Africa. In: Singh SR, Rachie KO, editors. Cowpea research, production and
utilization. Chichester (UK): John Wiley and Sons. p. 233–246.
Kamara AY, Chikoye D, Omoigui LO, Dugje IY. 2007. Inﬂuence of insecticide spraying
regimes and cultivar on insect pests and yield of cowpea in the dry savannas of north-
eastern Nigeria. J Food Agric Environ. 5(1):154–158.
Kamara AY, Ekeleme F, Omoigui LO, Abdoulaye T, Amaza P, Chikoye D, Dugje IY. 2010.
Integrating planting date with insecticide spraying regimes to manage insect pests of
cowpea in north-eastern Nigeria. Int J Pest Manage. 56(3):243–253.
Kamara AY, Tefera H, Ewansiha SU, Ajeigbe HA, Okechukwu R, Boukar O, Omoigui
LO. 2011. Genetic gain in yield and agronomic characteristics of cowpea cultivars
developed in the Sudan savannas of Nigeria over the past three decades. Crop Sci.
51:1877–1886.
Kyamanywa S. 1996. Inﬂuence of time of insecticide application on control of insect pest of
cowpea and grain yield on cowpea at Mtwapa, Coastal Province of Kenya. Afr Crop Sci J.
4:373–382.
Matteson PC. 1982. The eﬀect of intercropping with cereal and minimal permethrin
application on insect pests of cowpea and their natural enemies in Nigeria. Trop Pest
Manage. 28:374–380.
Oghiakhe S, Jackai LEN, Makanjuola WA. 1995. Evaluation of cowpea genotypes for ﬁeld
resistance to the legume pod borer,Maruca testulalis, in Nigeria. Crop Prot. 14(5):389–394.
Omongo CA, Ogenga-Latigo MW, Kyamanywa S, Adipala E. 1997. The eﬀect of seasons and
cropping systems on the occurrence of cowpea pests in Uganda. Afr Crop Sci Conf Proc.
3:1111–1116.
Ortiz R. 1998. Cowpeas from Nigeria: a silent food revolution. Outlook Agric. 27(2):125–128.
Rusoke DG, Rubaihayo PR. 1994. The inﬂuence of some crop protection management
practices on yield stability of cowpeas. Afr Crop Sci J. 2:43–48.
Sanginga N, Dashiell K, Diels J, Vanlauwe B, Lyasse O, Carsky RJ, Tarawali S, Asafo-Adjei B,
Menkir A, Schulz S, Singh BB, Chikoye D, Keatinge D, Rodomiro O. 2003. Sustainable
resource management coupled to resilient germplasm to provide new intensive cereal–grain
legume–livestock systems in the dry savanna. Agri Ecosyst Environ 100:305–314.
Singh BB. 2005. Cowpea (Vigna unguiculata (L.) Walp.). In: Singh RJ, Jauhar PP, editors.
Genetic resources, chromosome engineering and crop improvement. Vol. 1. Boca Raton
(FL): CRC Press. p. 117–162.
Singh BB, Ajeigbe HA, Tarawali SA, Fernandez-Rivera S, Musa A. 2003. Improving the
production and utilization of cowpea as food and fodder. Field Crop Res. 84: 167–177.
Singh BB, Cambliss OI, Sharma B. 1997. Recent advances in cowpea breeding. In: Singh BB,
Mohan R, Dashiell KE, Jackai LEN, editors. Advances in cowpea research. Ibadan
(Nigeria): IITA-JIRCAS. p. 30–49.
Singh SR. 1987. Host plant resistance for cowpea insect pest management. Insect Sci Appl.
8(4–6):765–769.
Singh SR, Jackai LEN. 1985. Insect pests of cowpeas in Africa: their life cycle, economic
importance and potential for control. In: Singh SR, Rachie KO, editors. Cowpea research,
production and utilization. Chichester (UK): John Wiley & Sons. p. 217–232.
Archives of Phytopathology and Plant Protection 11
Singh SR, Jackai LEN, Dos Santos JHR, Adalla CB. 1990. Insect pests of cowpea. In: Singh
SR, editor. Insect pests of food legumes. Chichester (UK): John Wiley and Sons Ltd. p.
43–89.
Timko MP, Roberts PA. 2007. Cowpea, genomic mapping and molecular breeding. In: Kole
C, editor. Plant pulses, sugar and tuber crops. Vol 3. Berlin (Germany): Springer-Verlag.
p. 49–63.
12 A.Y. Kamara et al.
